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» M.Ye., referent 


Fuel feeding to open-hearth furnaces through the main arch [fron 

"Blast Furnace and Steel Plant," no.9, 1959]. Biul. TSIICHM 

N009353-54 "60. (MIRA 15:4) 
(France--Open~hearth furnaces) 
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Steel pouring in an argon atmosphere [from "Iron Age," no.l4 
1959]. Biul.TSIICHM no.9:54 '60. (MERA 15:4) 
(Canada--Steel ingots) 
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5-55 *60. (MIRA 15:4; 
(France--Open-hearth furnaces) 
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S/237/62/000/008/65!/055 
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AUTHOR: Orman, MM, 


TITLE; Corrosion in marine atmosphere of aluminum alloys 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no, 8, 1962, !2:, abstract 27825 
("Prace Inst. hutn.", 195:, v. 13, no. 4, 225 - 227, Polish; sum- | 
maries in Russian and English) 


TEXT; The author studied corrosion of Al-Mn and Al-Mg alloys stabilized 

with Cr, Mn, V and Ti in sea water and marine atmosphere during 8 vears. Highest 
Stability in these media was offered by Al-3% Mg-alloy, stabilized wizn Cr and Vv 

in amount _.0.5%. The Al-Mn alloys are not suitable for use under marine condi- / 
tions. . 
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Ye. Layne: 


[Abstracter's note; Complete translation] 
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Comparison of French etandardn and those of’other countries for 
Caparo processed aluminum and its alloys. Przeg] techn 84 
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VECHER, N.A.; UMRIKHIN, P.V.3 PANFILOV, M.1.; PASTUKHOV, A,I., TSEXHANSKIY, 
M.I.; ARONOVICH, M.S,; POSYSAYEV, A.A., inzh,; GARCHENKO, V.T.; 
ORMAN, M.Ye. 
meeeSteitted tees re in: 


Review of D.A.Smoliarenko's book "Quality of carbon steel.” 
Stal’ 23 no.93800-804 3S '63. (MIRA 16:10) 
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CHAN, Marian, doo. Gr ins, 
Phenumena of @.umingn cast sputtering wnte molss. tory 1 metele 
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PRIVALOV, MMos ORMAN, M.Ye, 


All-Union conference on serikilicd and cepped eteel. 
Steal® 25 no.433277~32B Ap °65. (MIRA 28:22) 


APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001238. 


£2 138 ee ees ae 


ae eas 


= EDIE OSS ag on Bee Tan aE 
aL sient Ons SS Saas Sees a 


"APPROVED FOR RELEASE: Wednesday, June 21, 2000 a has he bt 


PEEL hia Se Tey 


i, ACG NR: Ai;60304177 lionograph 


Orman, iiarian (Docent: Doctor in Engineering) ; Ormanowa, Zofia (Docent $ ; 
“Doctor in Engineering) 


stopow hkatowlce, Wyd-wo "Slask", 1965, 198 p. illus., biblio. 
Errata slip| inserted. 1170 copies printed 
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| 

| arene of haznesium and its alloys (Tekhnologia magnezu i jezo 
t 


TCPIC TAGS: masnesium, magnesium alloy 


» Metal melting, metal casting, ssl 
deformatign, metal! joining, corrosion protection 


PURPOSE AND COVERAGE: 


The 

alloys, and 
machining, and pro- 
he use of magnesium 


| 
| TABLE OF CONTENTS [ abridged] : 


Introduction ~« 5 


Cord 1/2 


Uboe: 669,72; 
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Ch. Magnesium metallurgy -- 11 

Ch. Magnesium properties -- 24 

Ch. Magnesium alloys -- 34 

Ch. Melting of magnesium and its alloys -- 50 
Ch. Casting of magnesium -- 67 

Ch. Plastic deformation -- 107 

Ch, Joining -- 127 

Ch, Machining -- 143 

Ch. Corrosion and corrosion prevent on -- 160 
Ch, Use, of magnesium and its alloys -- 180 
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137-58-6-13886 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 382 (USSR) 
AUTHOR: Orman, R.Z. 


Sine re 

TITLE: Application of Photoelectric Methods to Spectroscopic Analysis 
(Primeneniye fotoelektricheskikh metodov spektral'nogo 
analiza) 


PERIODICAL: Tr. Nauchno-tekhn. o-va chernoy metallurgii, 1957, Nr 18, 
pp 79-82 


ABSTRACT: A description of the application on the 'Dneprospetsstal'" 
plant of an apparatus produced by the State optical institute 
which permits to determine by photoelectric methods an 
emission-spectrum analysis (ESA) of seven chemical elements 
in the metal and in the slag. The apparatus consists of an arc 
generator with electronic controls, a diffraction-spectrum 
apparatus with a stand, a lighting system, exit slots and photo- 
electric cells located behind them, anda recording device. The 
mean photometric reproducibility of the apparatus is 0.5%. The 
sensitivity of the apparatus to minimal amounts of elements de- 
termined with the arc cycle of the generator at a current in- 

Card 1/2 tensity of 6 amp is (in %): Ni 0.04, Si 0.01, Mn 0.07, Cr 0.03, 
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137-58-6-13886 


Application of Photoelectric Methods to Spectroscopic Analysis 


Mo 0.01, W 9.20, and V 0.01. The analysis for seven elements performed 
in duplicate by two technicians working in relays can be completed in seven 
minutes. The photoelectric apparatus DFS-10 for ESA constructed after the 
type of the device used at the ''Dneprospetsstal'' plant will be mass- 
produced. 

S.S. 
1. Metais--USSR 2. Chemical elements--Analysis 3. Spectrophet ometerc--Applications 
4. Photoelectric cells--Applications 
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KONDRATENKO, A. M., ORMAN, S. I. 
Tobucco Manufacture and Trade 


Length of vacation period and its use. Tabak 13 
no. 2, 1952 


Monthly List of Russian Accessions, Library of Congress, June 1952. UNCLASSIFIED. 
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ORMAN, S. I. 
uSSR (600) 
Paper Industry 


Some remarks on the quality of paper material, Tabak 13 no. 5, 1952 


Monthly List of Russian Accessions, Library of Congress, January 1953. Unclassified. 
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FEDOROVSKIY, A.H., prof.; NESTERENKO, G.B., dotsent, KATKOVA, N.Ya., 
vrach; ORMAN, Ya.M., vrach; SHELYUZHENKO, A.A., vrach 


Use of bicillin in the treetment of syphilis. Vest.derm.i ven. 
no.9361-62 '61. (MIRA 15:5) 


1. Iz kliniki kozhnykh i venericheskikh bolezney Dnepropetrovskogo 
meditsinskogo institute i oblestnogo kozhnc-venerologicheskogo 
dispansera. 

(SYPHILIS) (BICILLIN) 
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modified 3 method of detarmining enission ‘under a current 
, Slectrolysis of aluwiinun with the oto 


nee y.. ; 
Referativnyy zhurnall,, Mnimas 5 Ne 5, ee 22, abstract 53580 
ee ~ {Pierwsze Jeajone - SYMPOZe ‘astasonan peObopen bal ad es Sais 8 - ‘2B 
a ezer,. 1960, T0. 47) . 


: ee wt the radionetric desdnaion of current ettioioaiy of the electro- 
“lytic. “production. of aluminum a sample of Al-An ‘alloy —~ which had been previously - 
a activated ina nuclear reactor =~ was intorduced into the melts -The radloactivity 


38. “was determined dy. means “of a gamma-spectrometer. A ‘satisfactory effective- 


: ness an ‘the mathod was attained. when the conpentration of Au was 0.8 mg par i ton 
“AG. ~ Abstracted. by B Kaplan. - eae : 


bes _ Sonplote rention] 
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s/081/62/000/016/059/085 
B168/B180 


AUTHORS : Orman, Zofia, Wolna, Jézefa 


we. 


TITLE: The problem of fluorine in aluminum netallurgy 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 10, 1962, 409, abstract 
10K157 (Rudy 4 metale niezel., v. 6, no. 8, 1961, 345 - 349) 


‘TexT: The Fo balance in the process of Al 2° electrolysis is examined. 


Consumption of the salts employed (Na Al Fen AlP,, cy CaF, » MBF, ) is due 


to electrolytic decomposition, volatility, chemical hecsbisns with “hs 
moisture, mechanical carryover by gases and by carbon dross during bath 
treatment. The principal Fy losses are due to escaping anode gases. ; 


Possibilities of total recovery of Fo fron the gases are limited owing to 


the inadequacy of the equipment. 19 references. {abstracter's notes 
Complete translation. : 
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Testing sintered materials for the production of alumina. Rudy i 
metale 8 no.1:28-33 Ja '63. 
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production of alumina. Rudy i mtale 9 no, 1: 13-18 Ja "64. 
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ORMANCZYK, Jan 
Se a 
Certain considerations on surgical anesthesia in patients with 
brenchial asthma. Polski przegl. chir. 32 no,11:1077-1079 '60. 


RS 


1, 2 II Gadsialu Chirurgicznego Szpitala im. dr Mieleckiego w 
Chorzowie Ordynator: dr A. Paprotny. 


(ASTHMA surg) (ANESTHESIA) 
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{ 
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! AUTHOR: Bonchov, Te; Ornand jiey, So; Zlatareva, Ae; Mitrikov, iin; Todorov, P.; —* 
| Manoushov, B. 9 : ie 

| ORG: Department of Atomic Physics, Sofia University 
{ Ser 


/4 


TITLE: Study of noniron asymmtric two-lens beta spoctrometor with corrective coils 
SOURCE: Bulgarska akadomiya na nauldto. Doklady, v. 18, no. 12, 1965, 1099-1102 


TOPIC TAGS: radiation spectromter, optic resolution, chromatic aberration, licht 
aborration, optic lons 


ABSTRACT: A new tyo-lons ironloss beta Spoctromter has been constructed at tho 
Departmont of Atomic Physics of Sofia University. By moans cf several correction 

coils the instrument attained a satisfactory intensity with a good resolving power 
(1.93). The article gives a brief description of the device and presents its charac- 
teristics. Tho improvod resolving power is attainod by 1) an increase in the inlet 
angle; 2) a decrease in spherical aberration; and 3) an incroase in the coofficiont 

of chromatic aberration. Macimu enorgy is 4.0 eV. This papor was presonted by = 
Academician H. Hristov_on 1 Septombor 1965. Orig. art. has: 5 figures and 2 tablos. 
LOrig. art. in Enge/ (GPRS: 36,465/ 
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BOEV, K.; TCHACAROV, E, [Chakarev, E.]; NATSCHEV, Tasch, [Nachev, Ch. ); 
ORMANDSCHIEV., 8, [Grmandzhiev, 3.]; MITRANI , Le 


Cytological analyzer with a dual discriminator. Doklady BAN 17 
no.1121063-1066 '64. 


1. Physiological Institute of the Bulgarian Academy of Sciences, 
Submitted March 26, 1964. 
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MITRANI, Le; CaMANESePTeV, S. [Or P g BORV, K.3 TCHAKAROF, E. 
(Ciakarov, E.]; NATSCHEY, Tsch. [Nachev, Ch.]; KOLAYV, W. [Kolarov, V.] 


The diseriminator, a cytoplanimeter. Doklady BAN 17 no.8:773-776 '64. 
Doklady BAN 17 no,8:773-776 '64. 


1. Lehrstuhl fur Atcmphysik an der Universitat Sofia, Radio- 
biologische Abteilung beim Ministerium fur Gesundheitswesen, 
Physiclowisches Institut der Bulgarischen Akademie der Vissenschiten, 
and Onkclo#isehes vissensohaftliches Forsehungsinsti tut, 
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bial Scapiltian with) 
If m7, the | 

2 ht'from:aa! points is frequency-dependent . &§ 
é t of the compensated impedance, - Experimental verification 7 en  - 
} briefly chepulern Orig. art. has: 2 figures. and .3 formulas. ; 

F: y univeraitet, Bolgaria (see ‘University, Bulgaria) | 
: 8 BUB CODE! | EC” 


ci reuit ‘(see Enclosure. i) aslebing ot a aitferenti 
6 auggested as a ‘negative~capacitance ‘element. - 


‘capacitance | tothe rig 
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BCYEV, Keg MUTANT, Ley ORMANDZHTYEV, S35 


Electronic device for diceriminative measuramen® of sunspot areas. 
stron, zhure Zo ree 8614963 T1-Ae 165. 

oo ; (MIRA 18:8) 
1, Institut fiziologil Bvlgarskoy Akademi! nauk 1 Soflyskiy 
universitet, fizichesk!y fakultet, Rolgarskays Narodnaya 
Raspublika. 
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___ORMANDY, .Alojz,.inz. 
Iodine elimination from the oxidized solution of potassium 
iodide by plant sapa. Prum potravin 13 no.4:214-215 Ap 
"62, 


1. Vyzkumny ustav tabakoveho priemyslu, Bab. 
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ORMANDY, I.; KADLEC. J. 


New stratigraphic horizons : 
Ostrava-Karvina Basin, ae a the Hrusov strata in the southern part of the 


Prague. Ustredni usta 
oe Vv geologicky. VESTNIK | Prague, Czechoslovakia, Vol, 33, no. 6 


Monthly List of “ast E 
a uropean Accessions (EEAI), LC, Vol. 8, no. 11, Nov. 1959 
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CHANDCBISVY, Fe 

"Repair shors for electric locomoties in tne electrification of the pusyarien 
railroads." 

TANSPCLMIC DELC., Sofiia, Bulraria., Jol, 11, “o. 1, L459 


Monthly list of EAST BURCFEAl ACCESSILUS (ZEAL), IC, Vol. 9, se. 
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ORMANDZRIYEV, S. [Ormandzhiev, 5./; VYRBANOY, B, [Yurbanov, B.] 
Pi hcceshauen tele t Seeee 
Medification of the metho! of aggregate coincidences ir n: 
spectroscopy, by doublirg measurem-nt rate, Deklady BAN 7 
no.4:377-380 'b, 


1. Predatavien, -hl.-korr, E.ahakovym, 
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ILIYEV, I.; NIKOLOV, N.3 ORMANDZHIYFV, S.; PAPADOPULOV, Zh. 


Circuit for producing .egative capacitance. Prib. 


no.le2l6-211 Ja-F "65. 


1. Fizicheskiy fakul'tet Sofiyskogo universitet, 
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ee: Tes an eiectronie. device. for F discriminative measurements, of _gunspot areas: 
on 
a SOURCES ‘Astronoaicheskly zhurnal, Ve a2, nb ay 1965, 961-863 as. 


~ fopic ‘TAGS ‘sunspot, 


pos television receiving syaten, @iscrininator, brightness 
measur Ainstrusen ue 


nee ABSTRACT: S: ‘An ‘4nstrument operating on Brightness discrimination has been devel=- 
Ap ects ‘for. measuring sunspot areas. . it peraits. visual investigation of regions 
a wath ‘different. brightnesses, measuring‘ ‘their areas directly and continuously. 
--§ television camera {see Figs: ‘Lon the Enclosure). converts the. sun!s image to 
_.. electric pulses which are fed simuitancously to: linear amplifiers LU, and LU5. 
‘The video signal from LU) 4s fed to the Wehneit cylinder of the television 
- spon dtor receiving tube, producing an “Gmage of the sun and its sunspots. . The 
. output of LU2 is sent toa Scheidt disiriminator (DSH) which produces pulses 


- -yitha time width corresponding to. the. dinenstog of the section of the object 
* with a esonenere exceeding ‘a selected value. ese pulses, by interrupting 


‘ ord ys | 


nd 
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TITLE: Furification of methyi. metre” yiic7é 
PSRIODICAL: Avademiya nauk SSSR bowxlady, v de, 


TEXT: It was tried tc work out an industrial method of purifyine 
monomers of low melting poirt with the aid of zone melting OM he 
were carried out with methyl methacrylate (MWA; mo fo o™ AQ 3} 


poured into a tin tank (19 cm x 2 cm x 5 5 cm) till it was talf 
The tank was cooled with fluid nitrogen For melting doar. a fiat Stirs: 
of Constantan wire, 5 5 - 0.7 mm in diameter, Was ysed which was }earea 
by an alternating current of 6 - 94 Zone melting was caused by fo 
gressive motion of the spiral whics immersed into the solidified MMA 
width l of the melting zone was ‘J mm Tre spiral passed through t!- 
within 10 - 20 minutes; this corresponds to a velocity of © 2°" 


om/sec. The value of the distribution coefficient k = Tye f : 
sof “lig 30) lag 


impurity concentrations in the solid or liquid phase. resrpectivess . “et 
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is the determinant facter of 
experimentally determined in 
following equation: 


moe i 
TfC = g ee tion 
‘0 . 


part; C impurity concentration in 


concentration) Tre value ©-75 was found fcr # 


thus purification is attained when k equals ¥ 


thermodynamic equilibrium conditions K and Ko oare 


equation k - K/[k, + ( -« jexpi £572] 


cm/sec; 0D = diffusion coefficient, om geen 

layer of the fluid az the coundary tetweer Liquid 
Since the values of $6ard bD for MMA were no’ knewu 
sec/em from Ref. * (VU Ffann, Zonnaya piavka 
lation of k. according "*{ #7zuation ; 
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Purification of methyl. . 


(1/k)ac (x) = fo, (xe1)-,(n) Jax (4) (nm = number of passaresy 


impurity concentration in the point x after n passages of zone; } lens 
of sample) from Refs. 6 and 7 (see below) was usec for calculating %"8 
value of c/C, after five passages. The value 0 09 was found. Whirh S 


close to the value obtained experimentally The highest possitie deere 
purification for MMA (n--0) was calculated from the equation S(x. - Avs, Bs 
(5) (A,B constants given by the relations k = B1/(exp(Bl}-i)}. 

As c BL/(exp(PL)-1) respectively (1 length of gone)). It Las been for 


that c/C, (max) = 107). The purity of MMA was determined crycscopical.. 4 
There are 8 references: 2 Soviet and 6 non-Soviet The three mont racers 
references *0 English-language publications read as folicwe: Ro Hani.es 

&m, F. G. Herington, Chem. and Ind., no. 16, 304 (1956); H Reiss. Trare 

am. Inst. of mining and metali. Engineers, 200, 1055 (1954); " 4 Lor: 

Trans. Am. Inst. of mining and metall. Engineers, 197, °93° cin? 
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Simplified method for the determination of mono-,di-, and 
triethylamines in a six-component mixture obtained in the 
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. Zhur.anal.khim, 17 no.9:110 . 
oxide catalysts ae 
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‘Technolosy of {Inmagnesium and its alloys (Tekhnologia magnezu 1 jego 
stopow hakowlce, Wyd-wo "Slask", 1965. 198 p. 1llus., biblio. 
Errata slip! inserted. 1170 copies printed. 


TCPIC TAGS: magnesium, magnesium alloy, metal melting, metal casting, plasti 
deformatign, metal! joining, corrosion protection 
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PURPOSE AND COVERAGE: This book is intended for engineers and tech- 
nicians working in the nonferrous metal industry. It may also be 
useful to students of schools of higher technical education. The 
book deals with the metallurgy of magnesium and its alloys, and 
describes their casting, plastic deformation, machining, and pro- 
tection against corrosion, It also outlines the use of magnesium 
and its alloys in various fields of industry. 
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The electric eye. (To be contd.) 

p. 140. 

Production of Hungarian television sets 
starts. p. 142. 

RADICTECHNIKA. (Magyar Onkentes 
Honvedeimi Szovetseg) Budapest. 

Vol. 6, no. 6, June 1956. 
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Vaccination reactions to dysentery adsorbate vaccine. 
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Title : The Condition of Marrow Hemopoiesis in Circulation 
Disturbances. 
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Abstract: Rone marrow cytological studies were mode in recurrent 
rheumatic carditis, (22 patients) and atherosclerctic 
enardin-sclercsis (2 patients). In the first stage and 
in the majority of patients in the second stage of the 
disease the normal sequence of maturaticn cf the cellu- 
lar elements of the bone marrow (BM) is preserved. The 
index of maturaticn of the erythroblasts 0.8-0.91, the 
marrow index of neutrophiles 0.67-0.8, cornophiles O.4- 


-1.0 and the ratio of leucocytes to erythocytes L/E 
2.8:1-3.8:1 With the progress of circulation distur- 
bances in the 2nd and 3rd stages in almost all the 
patients a shift of the L/EB ratio in favor cf the ery- 
throblast elements was noted. In the nonrheumatic 
patient this ratio is smaller 2.1:1 than in relapses 
of rheumatic carditis (1:82:12): Erythropoiesis pro- 
ceeded normally. In the leucoblast series a disturb- 
ance in the maturation order of the cellular elements 
was noted, which pointed to its irritation. In non- 

: yheumatin: heart :datagerand-stherosclerotic cardioscle- 
rosis the marrow index of the neutrophiles was 1.5, 
eostmophilesl.6. In patients with recurrent rheuma- 
tic carditis with heart damage the neutrophile index 
was 1.4, eosinophile 2.0. In almost all the patients 
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SUTHORS Ormichi, andrzej 


TLL: ap ariutus for the phase plane ond phase space analy- 
sis of automatic control systems 
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695-700 ; 19 bor 


TENT: .. short description of an analog which allows a 


ae 


quick analysis of automatic control systems from the knowledye of 
their trensicnte response. whe aevice is a special type analos cele 
puter which operaccs on the »rinciple of differentiating twice the iY 
given function and reprocucing the phase trajectory. It corsists 
of a double differentiator, a Function generator and a Cx Lor the 


observation of phase” trajectorics. “Yhe method of determining the 


values of the cocfficients of the differential equation consists in 
substituting into it the phasc trajectories, which results in an 
algebraic equation for the above coefficients. Nhe function genera- 


tor consists of a CR and a photoformer. The device was usec to 
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deteraine the Ccynanic non-linearity of the transient response equa- J 
tion of the amplicyne type Piha 34, driving a Separate-excitation 
motor, Yhe obtaince cifvercatial cquation satisfactorily described 
the system's performance. ‘here are 3 figures. 
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I: AUTHOR: Yunovich, A. E.3 Yeliseyev, P. G.; Nakhodnova, I. A.; 
| OFMONE, As Be} Osadchaya, L. A.; Stuchebnikov, V. M, ' 
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+ TITLE: Radiative recombination in’ Zn-diffused GaAs p-n junctions 
|, SOURCE: Fizika tverdogo tela, v. 6, no. 6, 1964, 1900-1902": 


: TOPIC TAGS! recombination radiation, radiative recombination, 


, @lectroluminescence, Pu junction, GaAs laser, GaAs diode, semi- 
eta laser, laser, junction laser, injection laser 


ABSTRACT: Recombination radiation from Be-doped GaAs p-n junctions _ 
was investigated with a view toward possible laser application of Bae 
doped GaAs injection diodes, The GaAs with a.carrier concentration 
between 5°10!7 ang 1926 em”? was diffused with Be tn vacuum at ' 
19506. The junction vas about 31073 cm2, In one of the diodes the 

‘lt juteétion was 30 p deep, 8 were cleaved perpendic- 
kK." to the junction, | adiation spectra were 
‘obtained b with current pulses up to 100 amp. 


bad 
thst The; and the repetition rate was 50 cps. 
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iThe recombination Spectre at 77K show that the intensity of emission 
ide very similar to that of Zn-doped GaAs diodes. The maximum occurs 
'at- 1.47 ev. The line width at half maximum and at a current density 
‘of 2.8103 amp /cm2 was 0.014'ev, Some narrowing and nonlinear increase 
of intensity were observed at high Current densities, Analysis of 
‘current-voltage characteristics and recombination spectra shows that 
‘Be te an acceptor impurity. The maximum. solubility of Be in GaAs was. 
found to be greater than 1918 cm, Radiative recombination in Be- 
‘doped GaAs has a higher degree of probability than in GaAs doped with 


transitions between the Conduction band and the acceptor levels, the 
energy level formed by Be is ‘close to that of Zn in GaAs. The narrow=- 
‘ing of the line was believed to be caused by stimulated enission, 
which fact would indicate thepossibility of obtaining laser action in 
degenerate GaAs doped with Be, Orig. art. has: 2 figures. 
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\ AUTHOR: Yunovich, A. B.; Yeliseyev, P. Go; Ormont, A. B.; 
| Osadchaya, L. Ae; Stuchebnikov, V. M, , 4% 


_ TITLE: Structure of coherent radiation spectra from GaAs p-n 
‘ Junctions : 


‘ 
! 


‘SOURCE: Fizika tverdogo tela, v. 6, no.. 6, 1964, 1908-1910 ° 


; TOPIC TAGS: GaAs laser, semiconductor laser, laser, junction laser, 
1 


i injection laser, coherent emission, coherent emission spectrun 


, ABSTRACT: The structure of recombination radiation emitted by GaAs 
ipm-n junction lasers Operating at 77K was investigated, The diodes were 
i fabricated by diffusion of zinc into GaAs wafers. The carrier concen= 
i tration of GaAs was about 7°10!7 em 3, The carriers were injected | 
iby applying current pulses of 8 to 100 amp. The duration of the 
pulses and the repetition rate were 1.2 ysec and 50 cps, respectively, 
For different diodes the threshold current density varied between 
. 2669103 and 11103 amp/ca®. One to three lines, about 2 i or leas 
wide, appeared near the main emission peak at the threshold current, 
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‘[As the current density was increased, the number of, peaks (all of which 
| appeared in a longwave part of the spectrum 7=—35 A wide) increased 
‘to 10—15, and the main peak was shifted into this Bpectral region, 
; Some overlapping of neighboring lines wag observeg,. The line width 
| at half maximum varied from less than 1 A tow2.5 A. The separation 
| between the majority of the adjacent peaks was 3.5 +0.7'. The 
| intensity of the main peak was highest for diodes with the smallest 
‘pumber of maxima and the least shifting, -In such ddodes the series 
‘|Yesistance determined from the current-voltage characteristics was 
Blightly lower than in other diodes. Such lasers were also’ character- 
ized by a sudden increase of current et a voltage of about 1.47, and 
by a thinner p-n transition region. The structure of the emission 
spectra was explained on the basis of an earlier paper (P. P, Sorokin, 
{Je D. Axe, J. Re Lankard. J. Appl. Phys., 34, 2553, 1963), in which 
| it..was shown that spectral components of continuously emitting GaAs 
| lasers correspond to different cavity modes. It was calculated that 
the'diode temperature increased by 5=-15K during the duration of the 
‘pulse, This was in agreement with the experimentally observed tem-- 
‘osperature variation, Orig. art. has: 2 figures. 
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ORG: Moscow State University (Moskovekiy gosudarstvennyy universitet) 


TITLE: On tunnel radiative recombination in p-n transitions 


SOURCE: Zhurnal ekeperimental'noy i teoreticheskoy fiziki, v. 51, no. 5, 1966,. 
1292-1305 


TOPIC TAGS: 
effect 


po transition, radiative recombination, recombination radiation, tunnel 


ABSTRACT: The mechanism of interband radiative reccmbination in a strong electric 
field of a p-n transition was investigated for the case when the electrons and holes-- 
penetrate the potential barrier as the result of the tunnel effect. Luminescent 
digdes made of GaAs, InP, and GaSb semiconductors were used for the investigation. 
For these specimens the maximim of the valence band and the minimm of the conduction 
band are in the center of the Brillouin zone and the optical interband transitions 
proceed with the conservation of quasimomentum. The concentration of carriers in the 
initial semiconductors was (1 to 2) x 10/8 cm73, ‘The thickness of the space-charge 
layer in selected diodes was 300 to 600 K. ‘The characteristic: aree of the p-o junc- 
tion was 3 x 1073 ca®, ‘the radiation intensity I as a function of quantum energy Ay 
and applied voltage U was cAiculated for a uniform field and simple parabolic bands. 
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The accupetion probability of states in a semiconductor which has degenerated on 
both sides of the p-n junction was considered. An experimental investigation was 
made of the emission band I1(f@) associated with the tunnel effect for p-n transitions 
in GaAs, Ge'., and InP. The position of the emission band peak (ho) varied with 
voltage in & manner which had been predicted by the theory. ‘The discrepancy between 
the experimental data and the calculations is attributed to the participation of the 
"tails" of the state density and local centers in tunnel recombination; the excess 
current in tunnel diodes is attributed toa similar cause. The author thanks V. L. 
Bonch-Bruyevich, V. 8. Vavilov, and L. V. Keldysh for discussing the results and for 
their advice; E. A: Poltoratskiy and V. M. Stuchebnikov for the Gafs diodes; A. R. 
Silin' for the GaSb diodes; and P. G. Yeliseyev and I. Ismailov for the InP diodes. 
Orig. art. has: 17 formas and 5 figures. : 
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AUTHOR: Yeliseyev, P. G.; Ismailov, I.; Ormoni, A. B.; Yunovich, a. £. 


ORG: Moscow State University im. M. V. Lomonosov (Moskovskiy gosudarstvenryy univer- 
sitet)) Physics Last tute im 7.N. Lebedev An ASR, Moseow (Fi wicheskiy inst te 


TITLE: Spontaneous radiative recombination in InP p-n junctions at low currents 


SOURCE: Fizika tverdogo tela, v. 8, no. 11, 1966, 3383-3306 


TOPIC TAGS: indium compound, phosphide, pn junction, radiative recombination, emis- 
Sion spectrum, volt ampere characteristic, tunnel effect, line shift, temperature 
dependence 


AESTRACT: The authors investigated the emission spectra and the volt-ampere char- 
acteristics of diffusion p-n junctions in InP at 9,°77, and 300K, at current densi- 
“ties up to 10° a/cm®. Data are presented on the emission of strongly doped InP p-n 
junctions at a weak injection level, and the presence of several emission bands as 
demonstrated, including one which is undoubtedly connected with the "diagonal" tun- 
neling of electrons through the p-n junction, similar to that occurring in GaAs 
diodes. The samples were made from large-block polycrystals of InP, doped with 
telluriun, and the p-n junctions were produced by diffusion of zinc at 750C. Two 
groups of samples were prepared, with slightly different volt-ampere characteristics... 
Tne emission spectra exhibited three bands, connected with the different transitions | 
which are tentatively identified. The widths of the emission lines are estimated and’ 
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the temperature dependence of the line shift is given. One of the bands is connected 
with "diagonal" tunneling occurring at small forward bias on the junction (from 0.9 
to 1.3 volts at 77K). With increasing voltage (1.35 - 1.40), a strong emission band 
appears with quantum energy much smaller than the width of the forbidden band, which 
predominates at high excitation levels and depends little on the current. In eddi- | 
tion at 1.2 - 1.4 v a weak band appears, due to radiative transitions to a deep level, 
with a quantum energy near 1.0 ev. All these processes are similar to those de- 


_seribed in the literature for GaAs diodes. The authors thank A. Ya. Nashel'skiy and e : 


S. V. Yakobson for supplying the InP crystals. Orig. art. has: e2 figures and 1 
table. : 
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Maximum valency of elements and atomic 
strocture. X. Chemical linkages in complex 
ammoniates. B. Qxwont. (Acta Phyaicochim 
URBSB., 29397, 6, 116—180; cf. thie vol, 1%).-- 
The quanbom characteristic of the valency electrons 
of the central atom ard the steric factor are used as 4 
hhanin for the classification of complicrx amnioniates 
Tho NH, ion iv not considered to have the form of a 
tetragonal pyramid. FLU. 
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